Due to the incompletion of the Advanced Test Reactor (ATR) Full size plate In center flux trap Position (AFIP) experiment AFIP-6, a second irradiation (named AFIP-6 Mark II) of identical plates was performed. AFIP-6 Mark II was designed to evaluate high-power large-scale performance of monolithic uranium-molybdenum (U-Mo) fuels 1 .
TABLES

EXPERIMENT GOALS
The AFIP-6 MKII experiment was originally designed to irradiate two plates, one plate was to be irradiated for two cycles and the other plate was to be irradiated for one cycle (such that the last cycle contained both plates). Due to structural challenges with a non-fueled component of the assembly, the AFIP-6 MKII experiment was pulled from the reactor resulting in the irradiation of only one plate for one cycle 3 . The original designed experiment matrix is shown in Table 1 . 
CONSTITUENT MASSES AND DENSITIES
The constituent masses and densities for the 2 plates were obtained from the as-built data package 4 plate summary sheets. Table 2 summarizes the constituent masses for the plates and Table 3 summarizes the constituent densities for the plates. 
EXPERIMENT HARDWARE
The experiment hardware list for AFIP-6 MKII is shown in Table 4 . The assembly retriever used for AFIP-1, -2, -3, -4 and -6 was also used for AFIP-6 MKII a new holder was designed to accommodate the new orifice design. The AFIP-6 MKII test train assembly as shown in Figure 2 shows the main components of the test assembly, which includes the fuel plate assembly. Figure 3 shows the test train assembly with the retriever attached to the top. The retriever is used to get the test train assembly out of the reactor. Figure 4 has the specific fuel plate dimensions and nominal fuel foil dimensions. Figure 5 depicts the fuel element and Figure 6 is a radial cross section of the test train assembly and shows the locations of all the components. 
SAFETY ANALYSIS
The safety analysis that was performed on the AFIP-6 MKII experiment includes thermal/hydraulic analysis, physics analysis, and structural analysis. Table 5 summarizes the safety analyses performed on the AFIP-6 MKII experiment. 
IRRADIATION HISTORY
The AFIP-6 MKII test assembly was irradiated during cycle151A in the ATR Center Flux Trap (CFT). Cycle 151A ran for 56.1 effective full power days (EFPDs) with an average center lobe power of 22.0 MW (total core average power of 101.7 MW). There was 1 mid-cycle scram with duration 3 days from 12/25/2011 -12/28/2011. This information is summarized in Table 6 . The hourly power history for cycle 151A is obtained as an ATR Surveillance Report from the ATR Data Acquisition System (DAS). The plot of each lobe power on an hourly basis is shown in Figure 7 . 
AS-RUN NUCLEAR ANALYSIS
Neutronics
The as-run calculations were performed using the irradiation history in Table 6 , the Monte Carlo N-Particle (MCNP) code, ORIGEN2.2 and MCWO 2 . The calculated as-run fission heat rates, fission densities, and as-run U-235 burnup results for the fueled plates reported have an uncertainty band (1 ) of 2.5% 2 . The time intervals used to calculate the average plate power and burnup is shown in Table 7 . The MCNP-calculated plate power and burnup for the time intervals for each cycle are shown in Table 8 through Table 11 . The plots of the fission power density and fission density as a function of the ATR Cycle time interval are in Appendix A. 
Azimuthal Gradient
The MCNP-calculated power gradients in the axial and transverse directions are represented by the fission rate local-to-average ratios as a function of position along the fuel plate. The 2-D gradient map for Plate 6II-1 is shown in Table 12 . Note: the L2ARs shown were calculated at the beginning of life (BOC 151A). 
HYDRAULIC TESTING
Flow tests were performed to characterize the test assembly designed to irradiate full-size plates for the RERTR program in the ATR. The holder assembly design was used for several plate tests that were conducted in the CFT position 5 .
The test apparatus was designed and constructed to simulate the ATR CFT position geometry. The holder was fabricated such that the orifice plate on the bottom of the test train could be screwed on (rather than welded) to allow variation of the orifice diameter. The results of the flow tests were used to generate estimates of the coolant velocity and flow rate and are reported in Table 13 5 . Based on the results from the hydraulic testing, and the results from the original AFIP-6 experiment, the orifice was removed to allow a flow rate of 18.2 m/s (59.6ft/s) through the coolant channels (see Figure 8 below) 6 . 
AS-RUN THERMAL ANALYSIS
The thermal as-run analysis was performed using the as-built geometry, MCNP-calculated surface heat flux (W/cm 2 ) and nominal coolant channel flow rate. ABAQUS 7 was used to calculate the coolant channel temperatures and plate surface temperatures.
The heat transfer correlation used to calculate these temperatures was calculated from the Colburn equation (equation 5-50c from Reference 8):
Where Nu is the Nusselt number, h is the heat transfer coefficient, D is the hydraulic diameter, k is the thermal conductivity, Re is the Reynolds number and Pr is the Prandlt number.
Coolant Channel Temperature
The coolant temperature was analyzed at the two flow channels surrounding the plate in position A in the test assembly. For each cycle interval, the coolant temperature was plotted as a function of location along the test assembly with 0.0 in. being at the top of the assembly. These plots are show in Figure 10 
Plate Surface Temperature
The plate surface temperatures were analyzed at each time step for each side of the plate, with the top side of the plate facing north. Table 14  through Table 21 tabulate the 2D map of the temperatures for each side of the plate at each time step for cycle 151A. 
